Burkholderia xenovorans LB400 possesses a functional polyhydroxyalkanoate anabolic pathway encoded by the pha genes and synthesizes poly(3-hydroxybutyrate) under nitrogen-limiting conditions.
Polyhydroxyalkanoates (PHAs) are biodegradable bioplastics that are synthesized by diverse bacteria. In this study, the synthesis of PHAs by the model aromatic-degrading strain Burkholderia xenovorans LB400 was analyzed. Twelve pha genes including three copies of phaC and five copies of the phasin-coding phaP genes are distributed among the three LB400 replicons. The phaC1ABR gene cluster that encodes the enzymes of the PHA anabolic pathway is located at chromosome 1 of strain LB400. During the growth of strain LB400 on glucose under nitrogen limitation, the expression of the phaC1, phaA, phaP1, phaR, and phaZ genes was induced. Under nitrogen limitation, PHA accumulation in LB400 cells was observed by fluorescence microscopy after Nile Red staining. GC-MS analyses revealed that the PHA accumulated under nitrogen limitation was poly(3-hydroxybutyrate) (PHB). LB400 cells grown on glucose as the sole carbon source under nitrogen limitation accumulated 40 ± 0.96% PHB of the cell dry weight, whereas no PHA was observed in cells grown in control medium. The functionality of the phaC1 gene from strain LB400 was further studied using heterologous expression in a Pseudomonas putida KT40C1ZC2 mutant strain derived from P. putida KT2440 that is unable to synthesize PHAs. Interestingly, KT40C1ZC2[pVNC1] cells that express the phaC1 gene from strain LB400 were able to synthesize PHB (33.5% dry weight). This study indicates that B. xenovorans LB400 possesses a functional PHA synthetic pathway that is encoded by the pha genes and is capable of synthesizing PHB.